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( 5471 ) 
1-12. 
1-15 . 
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1-14 i 
3) 1-13 



i-18 



DRIVE LINES' ^-R . 

S 1-17. . . 

P»E SETTING DEHPTIMIZ 

2K) 4-9 
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C PROBE 
?-?2 

XTFNDEP 
XTENOER 



2-22 



2-22. 
2-??, 



CHtS, -FILE CONTPOL 
?-28 . . . . 

2-2 

4-2 

MENTS, I/O 
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REOPTIMIZATION 
REOPTIHIZATION 
BSM 4-9 
4-10 



1-20, 



li^GLE BS» 
DT^AL BSM 
*j4-10 . 
PAftEL 
Y 2-6 



4-9 
4-1 



2-1 



TEST MODE LIGHT, BSCA 2-28 . 
TEST' POINTS, POWER SUPPLY 5-6 
THERMAL LIGHT 2-3 .... 
TIMINGS, BASIC CYCLE .• 1-24 . 



TRANSMIT 
TRANSMIT 



MOOE 
TRIGGER 



LIGHT. BSCA 

LI*HT, BSCA 



2-?7 



2-27 



UNIT CHECK 2-8 , 
UNlt CHECK L IGHT, 
USAGE METER 2-2, 



BSCA 
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?- 



VOLTAGE LEVELS 2-11 .... 

MELDS AND SOLDER CONNECTIONS, POOR 



4-8 



X-DRIVE LfNES, STORAGE 
XY DRIVE LINES 4-4. 

XYZ, DRIVE VOLTAGE (-30V) 
SYSTEMS) Xf-9. . 
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REQP-TIMIZATIUN ( 



-4 VOLT AOD-ON REGULATOR 5-8 
-4 VOLT LOGIC SUPPLY j|2, P-GATE 
-4>V0LT PQWER SUPPLY fOJUSTMFNT 
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ALL 



MM 

MM 
MM 

MM 
MM 

MM 
MM 
MM 
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MM 
MM 
MM 
MM 

MM 
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MM 
MM 

MM 
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MM 

MM 
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MM 
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■ MM 
MM 

MM 
MM 
MM 
. MM 
MM 
MM 



-2 

-2 

-2 

-2 
-2 

-2 
-2 
-2 



FR 
317 
B17 
B17 

802 
B03 
B03 
B<^? 
A15 



-1 EC7 



-1 
-1 

-1 
-1 
-1 
-1 
-I 
-1 
-1 
-2 
-1 

-? 
-2 

-1 
-1 
-1 

cr 

-2 
-1 
-1 
-2 
-2 
-2 
r2 
-2 
-I 
-1 



815 
314 

BO 8 

Bll 

3 12 

310 

3''^9 

"13 

Blft ' 

BOl 

B13 

802 

BOl 

017/' 
017' 
317 
[HJ 

C15 

E'''2 
E05 
C14 
A12 
816 
C18 
602 
fl03 
BC2 
BC3 
B03 
C13 
CIS 



-1 ECS 
-2 CC2 
-1 C15 

Ol-l C02 
«4-i F04 
01-1 F04 



HM 01-.1 D02 

MM 01^1- E03 

MM 01-1 C14 

MM Ol-l O05 

MM 01-2 BOl 



MM 01-2 A14 
MM 01-2 A14 

MM 01-2 B02 



MM 


01-2 


C04 


MM 


01-2 


C04 


MM 


01-2 


B18 



A07 



INDEX CARD FR. 

-^ VOLT REGy^ATOR UNLOADING 5-3 MM 01-2 SI7 

♦ -S VOLT POWER SUPpVy ADJUSTMENT 5-i^ .... MM 01-2 C02 

+ 6 VHLT REGULATDR QNLDAOING 5-3 MM 01-2 B17 

/ j -: 

PK-I6K-32K SI^4GLE "iSM STROBE SETTING % 

^RFOPTIMTZATION 4-9. . .... . . . MM 01f2 B02 

24 Vf*!LT CONTROL VOLTAGE 5-7. ...... MM 01-2 C03 

24K-32K-4PK DUAL 3SM STROBE SETTING > • 

REOPTIMIZATTON 4-10 MM 01-2-603 

-30 VOLT POWEt? SUPPLY ADJUSTMENT 5-7. ... MM 01-2 C03 

-30 VOLT REGULATOR UNLOAD I NG' 5-3 MM 01-2 B17 

1442 SENSE BYTES ^ 1-19 MM 01-1 B15 

5475 KEYBOARD SEN^E BYTES 1-16. . .' . . . MM 01-1 B12 



A08 



CONTINUED ON 
FRAME _Aio 



A09 



CHECKS 



ADJUSTMENTS 



AND 
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Chapter 4. Checks, Adjustments, and Removals 



The I'liK udiLisimL'iits and lepairs possible m.thc C\'V arc 
to \hc jiowcr supplies (sec Chapter 5l.Fr. B15 '""^ ''"•' '"idiie hasic 
stoftige niod]ile (BSMi ltKK.12K.or IdK ol storage is 
installed in the CPl', it is m an SK or IdK BSM at locaticm 
01 A-B4 11 24K or ;^:K ot storage is installed in the CVl . 
three t>pes ol" BSMs can he used. For carK s\ stems, 24K , 
yt storage uses an SK BSM and a IdK BSM ehayied to- 
gether. For later s\ stems, a 32K BSM is used tor hotli 24K 
and J2K ot' storage A 4<SK stoiage svsteni uses a .^2K BSM 
and a IdK BSM chained togfther;h4K storage (Rl'O 
S4004,S) uses two 32K BSMs Wicn two BSMs aic dunned 
(dual BS.Ms). i!ie\ are at locations 0I.A-B4 and 01 A-A4 in 
the CPU. When one 32K BSM is u,scd.'it is at location 
0iA-B4 

4 



Storage 
' Capacity 




BSM Sizes Required | 


3K 


1 

j 

16K 32K 


8K 


1 


12K 


1 


16K 


1 ! 


24 K 


1 ar 


i 
Id 1 or 1 


32K 




2 or 1 

1 


48 K 




t arid 1 


64 K 


« 


^ - 1 








r ' 





For reliable storage Operation, the BSM d4aghBStics should 
run two minutes without errors when tlK?-30 volt XYZ ' 



drive vulljue is biased 1 .2 volts in either direction t'lom its 
initial setting. 11 BSM opciation is iiiuehahle. either a taiill 
exists. X^'Z driw voltage (-.?()V) rcoptinii/ation is required, 
o! strobe setting and -.UJV leoptmii/ation is leyuited. 

I'roper sellings lor the -.?()V powcrrsuppl> and the siiobe 
sellings lor each BSM are recorded fin a decal located on 
the XYZ ciureiit liniiliiig resistor cover ( Figures 4-i. 4-2. 
and4-2BiFf. A12 ' ^ 



\(>lc: 1rn.*inemoi\ thcmnsloi aulomalicallv changes the 
■M)\' power suiif)l\' to compensate lor temperature changes. 
For each iegree F lemperatiire change there is a 75 niV 
change to the -MiX power supplv. 



Tlie onl> rejwrs possible on the BSM are card replacenvem. 
voltage and strobe ad^istments. and repair ol" minor (visible) 
shorts or open circ4ins. Major arrav' tailures (shoritHi diodes, 
internal opens, eic.) necessitate BSM replacement. 

Most problems tall into two categories ot" component 
I'aihires: 

■1 . Circuit failures (card, loose connector, etc.) ^ 

2. Arfay f^iluft^ (^sliorted lines, open'line. diode, etc.) 

intermittent or random failures are trtfatcd separately. 



.S4UI MM 4-1 



All 





I igure 4-1. 8K liiisic Storajie Module (Probe Si.del 



1 ijruro 4- 1 A. HK BasK Slorajie Module (Card Side) 





1 igure 4-2. 16K Basie Storage .Module (Prohe Sidcl 



! iirure 4-2.\. 16K Basic Storage Module (Cuid Side) 





1 ig^c 4-2B. .■<2K Basie Storaiie Module (Prohe Side) 



l-mure 4-2( . .^2K Basie Storapt" Module (Card Side! 
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4-1 FAULT LOCATION 

^f a tailing pfattern is not already evident, try manually 
' storiiiji an4^displaying or scanning storage to establish a pat- 
tern. II thTs tails, run storage diagiiostics. 



4.1.1 Circuit Failures 

, All BSM problems should be approached as if there has been 
a circufpf-ailure. Circuit failures (card, connector, etc.) can 
be*broken into distinct patterns. For example: 

• Single bit all addresses 

• Single bit- one block of addresses 

• Multiple bits -all addresses 

.»- Multiple bits one block of addresses 

■I 
The 'all addresses' failure could be, caused by the drive cur- 
rent source card or the control driver card (Figure 4-3). Fr. A14 
The 'block of addresses" failure could be caused by a defectivp 
gate driver card. For example, if SAR bits 7, 8, and 9 are al- 
ways active in the failing address, the chart in Figure 4-3 Fr. A14 in- 
dicates the failure could be the Y-lo gate driver. .> 

Single-^bit or multiple-bit failures can be caused by a sense/ 
inhibit card which also contains the SDR latch for that bit. * 

Card location: 



Xote: Bits 9-17 
are 0-8 when 
SAR bit 2 is 
active. Bits 8 
and 17 are the 
Pbit. 




Bits 


8K BSM 


16K BSM 


0. 1.2 


XXJ4 


XXJ4 


3,4,5 


XXH4 


XXH4 


6.7,8 


XXG4 ; 


XXG4 


9, 10, 1 1 


- 


XXF4 


12,13, 14 


- 


XXE4 


15, 16, 17 


- 


XXD4 




« « 




Bits 


32K B$M 




0,1 


XXK4 




2,3 


X)iM 




4, 5 


X^ht4 




6,7 


XXG4 V* 




8,9 


X/F*^'' 




10> 1 1 


XXE4 




12, 13 


XXD4 




14, 15 


XXC4 




ie. 17 


XX84 
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Multiple-bit failures at all addresses can also be caused by 
th< strobe driver card. (For card location, see ALD page 
SRi24.) ' * 

Using bridge MAP charts (trouble analysis flowcharts)' allows 
repair of most of the failures by swapping or replacing cards. 
Use the CE pocket meter and diagnostic probe fo^ help in 
locating and repairing the troubjc. 

4.1,2 Array Failures 

If the array fails, replacement is necessary unless the failure 
can be traced to cabling defecfs, visual defects, or an open 
diinJe, Trouble caused by open diodes can be replaced by 
patching a new diode across the open one. .Shorted diodes 
require replacing the array. 



4.1.2.1 Single Bit, Multiple Address Failures 

A sense/inhibit (S/Z) problem usually shows up as an extra 
or missing, bit throughout an 8K block of storage (each S/Z 
,,line passes through 8,192 cores). If the S/Z card is not at 
fault, check the wiring to the Z load resistor. (Refer to 
SR071-076 and to SR264 for locations.) Check that -30 
volts appears on pin 2 of the affected resistor. 

Check also for a broken S/Z wire between the array and the 

back panel pins on the sense amplifier. (See Figure 4- 2D for 
I the numbering of the pins on a cpre pJlane.) A complete'S/Z 

winding resistance should measure approximately 14.0 ohms. 
' If the open or shorted S/Z winding is within the core plane, 

replace the BSM. p^ Bottom Diode 



One Core 
Plane 



Board (see SR214) 



Pin 1 



Side 8 ■ 




Side A 



• 1 igiire 4-21) Numbering iif C ore Plane Pins 
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Rd Hi 







^ H 


1 Decode (SAR 3,4, 5,6) 






D 






Y Rd Current Sir.k 








'■■ . 












r»««»— ^1 


• 








Driver 






^ 






® 

D 
© 


YRdH, rr 










, » 


Rd Ctrl 


Y Rd Lo ,TN 




















X Rd Hi rz 






- 


Array 




Rd/Wr Cull 


A 
© 


D 




* 






X Rd Lb n 










YUVrHi rZ 




RdSef 




Y Wr Lo /7 
















Wr Ctrl 


XWrHi /y 
















XWrLo rr 








# 


^ 


\7 




! 






Rd Lo 




F- 






D 








/ 








Y Rd Current Source 










YLo Decode (SAR 7,8.9) 






-1 






\ 










s^© 


© 


© 


® 


© 


© 




\ 


Gate-Driver Location 


XY Gate 

Control 

Driver 


X Y Rd/Wr 
Drive Current 
Source 


^ 


YHi 


VLo 


XHi 


X HiB 


X Lo 


SAR^ts 

jt 


1 


2 


34 50 


718 9 


10 11 12 


13 14 15 


8K-16K BSM 


BSM Selection 


Byte 
Control 
(not used 
onSKI 


. XXG? 


XXF2 


XXE2 


Not 
Used 


XXD2 


XXB2 


XXJ2 


XXH2 


24K-32K BSM 


Segment Selection 


XXH2 


XXG2 


XXF2 


XXE2 


XXC2 


XXK2 


XXJ2 


A 1 r^ P-irtn ^ 


' 


- 


SR061 
SR062 
SR063 
SR064 


SR051 


SR041 


SR043 
SR044 


SR031 












V 




•~SR052 


SR042 


' SR032 


SR021 




SR022 





l igure 4-3. X or Y Dnve Sysler 



4.1.2.2 Multiple Bits, Multiple Address Failures 

If this type of failure cannot be corrected by card swapping 
or replacement, an array fault probably exists, if the failure 
is related to a combination of more than one address pat- 
tern, suspect a short betwe«n drive lines. 



4.1.2.2.1 Qmtinuiiy Check of XY Drive Lines: The charts 
onSR174andSR184(8.Ror 16K BSM)or SR234 and .\ 
(32K BSM) describe all ,?f-iand Y^rive lines and contain all 
the points (terminals) for performfeg a contiiiuity check. 
The following example.-and section 4.1. 2. 2.,2Fr. A1^5 refer 
to an 8Kor 16K BSMT which uses figure 4-4 Fr. Aid and 
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the charts found on SRI 74 and 184. (Fora32KBSM. 
use charts found qn SR234 and 244). 

Example: This example is for the failing X-address of 
OOOt 10 m an Sidor I6K BSM. X-read current is shown 
fro^n left to righf through the array X-wiriding. X-write f 
current is shown from right to left thrpUgh the same array 
X-winding. 

(In the following discussion, (.olumn numbers refeV to the 
chart on SRI 74.) Starting-from the X-read lo gate, D2G10 
(column 13) current flows: To terminal 56 on the tup diode 
^board (column 12), througha diode in diode pack 25 on the 
top dio<J£ board (co^mn 1 1 ), to pin 161 on top.diode \ 



A14 



board (column '^), tlirough the X-winding to pin 12 on the 
top diode board (coTuinn ^K through a diode in diode pack 
32 on the top diode board (column 6). to terminal 4 on the 
top diode board (column 3) to the X-read hi gate, H2B12 
(column 2). 

Likewise, it can be seen that X-writc current flows ffom the 
X-writcJu gate, S2D1 1 /column 4), in the reverse direction 
thrc^dgh the X-winding, Vo the X-write lo gate, D2J0'' 
(column 15). ' ' 

4.1.2.2.2 lA>catingan Open Di(tffe: Because of the complex 
connections of the isolation diodes, a continuity check is 
difficult. To locate an open diode, use the method described 
next. The cards named are for the same failing X-address 
(QPOl 10) discussed in Section 4.1 .2.2.1 Fr. A 14 Refer also to 
Figure 4-5. Fr. A17 

1. Turn uff power. 

2. Renwve X gate cards D2 and E2. 

3. Probe the points shown with the phmmeter; be sure 
'to observe the polarity of the meter as indicated by 

the + or --Expected meter readings are infinity (°°) 
or some resistance (R, unpredictable because of cir- 
cuit variations and the meter in ti«e). 



4.1.2.2.4 l-'xposing Bottom Diode Board: I f an open Y- 
drive line exists and the fault cannot be located on the top 
diode board, remove the BSM tb expose the bottom diode 
board. 



1 . Disconnect all cables to the BSM. 

2. Remove alt the cards. 

3. Remove the BSM (weight -approximately 18 pounds) 
and lay the unit on a table with the card side down, 
pin side up. 

4. Lt)osen the 4 nuts which hold the array onto the 
board. It is now connected by only the drive.and 
sense-inhibit cables. 

j\'ote: It is now posstble to raise the board separately 
Irfw^ng the airay resting on the table and-expose the 
bottom diode board, or you may continue. 

5. Turn the unit over. Support the array since it is con- 
nected only by wiring. 

6. Pull the array out vertically and turn it over so that 
the top side is down and lying on the card sockets. 
Tlie bottom diode board is now completely exposed. 



An open or shorted drive line may also be verified by 
scoping the current source resistors. See Figure 4-16pr. A 18 
the waveform of the Y-read current source Vith either an 
open drive line or two drive lines shorted together (see "* 
SR264). [f either is correct, an open diode is likely. Make 
a continuity check to determine which of the two diodes 
in the line is open. ^ 

If an open diode exists^ the charts of SRI 74 and SRI 84 
will indicate the polarjty of the diode to be replaced. See 
the bottom of Figure 4-4 for diode locations with respect 
to the charts. " e 



4.1.2.2.3 Replacingan Open Diode: An individual diode 
jCannot be removed since it is part of a module containing 
ll6 diodes.' Replacement consists of soldering an individual 
!CY diode (part 2414891 ) over the defective one. (A 
" shorted dioJe calls for 'ephcemeni of the BSM.) 

When r«>lacing a diode, use thermal set compound. (part 
814O07)\s a heat sink. Wrap one end ofa yellow wire to 
the wrap temiinal on the diode board and solder the other 
end to t"tie diode. Solder the remaining erid of tfie diode to 
the solderable pin tjn the edge of the diode board. After 
diode replacemeriK^check for reliat>te BSM operation. 



for 



4.1.2.2.5 BSM Replacement: -Most systems supply -30 
volts to the BSM with asingle "mini-bus" connector. (See 
SR!!64 for distributiow-foints.) Earlier^systems supplied 
-30V with jumpers on the board. This includes the associ 
ated DOS ground pins. ' • 

When replacin^a BSM it is necessary tg save the jumpers 
for use on the new BSM if your system does not use the 
'mini-bus" conneclof. 



For dual BSM systems some- wiring changes to the new BSM 
may be required. Refer to the SR2XX pages in the BSM 
logic manual for card plug ch^ts *id wiring add/delete 
lists. >4ote that the new BSM fs shipped without a byte 
Control card and without the terminator cards. These 
cards must be removed fjpm the old BSM and used v!ith the 
new one. Any rererenc^ in these SR2XX pages to "1st 
BSM'" 'means location 01 A-B4 and "2nd BSM'-njeans 
locaiion 01A-A4. 
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Example: Locating an open diode associated with the failing X-address of 000110 (SAR Bits 10-15) 



F^ead 

Source 

D2G10 



Write f 
Sink . 




X 



IMPORTANT Remove XGate Cards D2 and E2 



Probe: 
Probe: 



Probe: 
Probe: 



' Probe: 
PfObe: 



+ 


~- 


56 
20 


4 
55 



+ 


_ 


56 
12 


161 
4 



+ 




20 
161 


12 

"•55 



oo 



open winding 
Open land 
Op'ph weld 



% 



Dq Open 



R 



b, Opefr^ 




D, Open 



D_ Open 



Note: R = resistance 

•• = infinity (open) 



Mgure 4-5. Kxample-Ltxating an Open Diode (8K ilr 16K BSM) 
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Switch Nam* 


S«ttin« 


CE Mode Selector 


Alter Storage 


Storage Te»t 


Run 


Addrb»s Increment 


Off 



OPERI DRIVE LINE* 



This IS a composite picture which 
shows a good drive line, and an 
open drive line (broken weld in 
array) 



Sync: 
Tirrve Base: 
Sync Pin: 
Signal Name 



PlusEj<tern«t 
200ns/cm 
B4A1D11 
Reset 



assssssssss^sssss^sasssssssSnSSSi 




Tn\i IS 8 double exposure picture. 
The highest down level shows a''\ 
good drive line. The lowest do'w/5 
level shows 2 drive lines shorte<i 
together. 




Good drive line measured at 

lOV/cm / 

B4i2D05 (8K-t6IC BSM) 

B,4K2D05 (32K'bSM) 

'Y Read Current Source Resistor' 



Opeij drive line measured at 

10 V/cm 

B4J2D05 (8K 16K BSM) 

B4K2D05 (32K BSM) 

'Y Read Current Source Resistor' 




Note: These points are in series 
with the current source frans- 
former primary therefore in 
directly shows the failure. 



SHORTED DRIVE UInC 



5 V/cm 
, B4J2D05-(8K-16K BSM) 
B4K2D05 (32K BSM) 
'Y Read Currerit Source Resistor' 



BSM Wave'fernhs . fi 



Duplicated lllus|fTafion 

A18 




Page of sVVi^2^4-2 - 
Revised December 1, 1971 
ByTNL: SN31-O307 

4. 1.2.3 Poor Solder Connections and V9Sids 



If a problem appears to be an open diode or an internal 
open within the array, a complete resistance check should 
be made. Any poor solder connections or welds should be 
resoldeifed. 

Also check for an open land pattern in the X-return card . 
' (for an X-drive line). If there is an open land pattern, use 
a piece of #30 wire to repair the break. 

See \.ht 54 10 Service Aid on resoldering the connections. 



•^4. 1.^.4 Shorts Between Drive Lines 

Shorts between-X- or Y-drive lines usually show up as^rop- 
ping one or inaup bits of two addresses. In almost all cases, 
analysis of the failing addresses shows that two adjacent X- 
or Y-drive lines are the preblem. Once the two lines have 
been located, make a resistance check of the Imes, moving 
, from one end of the array to the other. Because of the re- 
sistance of the windings, less resistance is seen as you get 
closer to the short. 



osfadjT casi 



In almosfa^l cases,' the ^ort is either some foreign material 
between two adjacent pins'or two pins touchir^. A visual 
check with a strong light friay show the short. However, if 
foreign material is causing the short, it may not be visible. 
Try passmg a piece of paper between the pirts at the area of 
the short. 



4,.1.3 Intermittent or Rartdom Failures 

If a failure pattern cannot be determined, check theT^How- ■' 
ing for possible failures causes: 

1. Using an oscinoscope, j^robe the: 

t 

a. XY drive voltage pulses on the XY read and write 
•current source resistors and compare them to 

those in Figures 4-7,Fr. B04 4-8, Fr. B054-_9,Fr. B063Bd4-10.^ 

Fr. B07 

Note: Probe pini\ 1 and 3, which are common. No 
pulse will be observed on resistor pin -2, since it is 
ground. 

b. Z drive voltage pulses on the Z (inhibit) current 
limiting resistors andcpmpare'them to those / 
shown m Figure 4-1 hPr B08 

A«;c.- No pulse is obser^ed'on resistor pin 2 since 
^t is the -30V power supply' conriection. Note also 
\hat the magm'tude of the pulses may vary slightly 
if the XYZ drive voltage setting is not at -30V. 
(XY2 drive voltage supply is a temperature cor- 
recting supply.) 

c. Control driver (Figure 4-12). Fr. B09 

, d. Strobe driver (Figure 4-13.). Fr. BIO 

M;a^lf the strobe driver card is replaced, strobe 
jumpei^uiust be put in the new strobe driver card. 



4. J. 2.5 Defective Corep 

A defective c^ore position usually shows up as dropping a. 
single^it in a single address. This type of problem can be • 
caused by the individual core losing its magne'tic properties 
betwuse it is cracked, chipped, or broken. * 

Vary the -30V drive voltage and the strobe setting to see If 
the rate of failure changes. If you ai<e unable to obtain a re- 
liable operating position, BSM replacement is necessary. See 
•Sections 4.i and 4.3 Fr."Baj£«t4rive voltage aftd strobe 
reoptimization. " i 



. 2. Check for improper setting of the -30V,'-t-6V, -4V. 
. ^14V. and/or ■^3V. (Use a Weston*'901 meter or 
equivalent when adjusting these voltages.) 

Note: The -h3V supply should bc^idjusted with ref- 
erence to +6V. This rCjjults m a negative reading 
. . (Section 5.2.1). Fr.B 15 

3. ,, Check the voltage connectors to the largp circuit 

board (SR264). 

4. Check if back panel resistor assemblies (not XYZ re- 
sistors) are misplugged (SR264). 

m 

5. Check for loose interface cables or terminator cards 
(SR2(ll, 224,228,229). 

6. Check for impropar M.ST-1 levels at the interface. 
•Trademark ot Weston, Inc 
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4.2 XYZ DRIVE VOLTAGE (-30V)flEOPTIMIZATION 
(ALL SYSTEMS) 

Reverify drive vpltage marginal limits whenever replacing^ 
S/Z, timing, driver source, or strobe driver ?ards. 

To reoptimize the drive voltage: 

1. Loop stoi^gp diagnostics f 97. (Use the proper switch 
settings for the storage size of the system.) 

2. De{ermine the lower drive voltage (-30V) limit by 
slowly decreasing the drive voftage reading until an . 
error occurs. Record the last operating voltage as the 
lower limit. If system reset and start does not start 
the diagnostic, set the drive voltage close to normal 
and reload the diagnostic. Determine the upper limit 
by slowly increasing the voltage reading ui^ an error 
occurs (do not expeed a rnote negative voltage than 
—35V). Record the last operating voltage (or -35V) 
af the upper limit. 

i\'ote: The BSM should run error free for a minimum 
of 30 seconds at the last operating point. 

3. Set the -XYZ drive voltage (-30 volts) to the optimum 
drive voltage which is the average of the upper and the 
lower BSM limits, v, • 

4. If the difference between the upper and lower Umits 
is less than 2.4V, sfrobe reoptimization may be 
necessary. 



S'otc: When reoptjniizing the drive voltage or strobe 
setting, a thermometer,(^art 5392366 or any standard 
thermometer) placed at the base of the array should 
read between 68 degrees .and 86 defrecs F." The vol- 
tage may be rcoptirrfized outside of this range, bUt a 
check at the normal temperature should be made as 
soon as possible. 
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4.3STR0BE^ETTING REOPTIMIZATION (8K-16K-32K 
SINGLE BSM) 

To reoptimize the strobe setting: 

1 . Loop storage diagnostics # 97. (Use the proper switch 
settings for the storage size of the system.) 

2. Refer to the decal ori the XYZ current limiting 
resistor cover (Figures 4- 1,4-2, 4-2B).Fr. A12'-'se the' 
present strobe setting, and determine the upper and 
lower XVZ drive voltage limit, which is explained by-;- 

4.2, step 2. Record these limits as Figure 4-6 Fr. B03poinjt A 
and B show. Repeat 4.2 step 2 for strobe setting 10, ; 
20, and 30 nanoseconds before and after the present 
strobe- setting. Stibbe settings are made on the strobe 
driver card (SR254). ' .» ' 

Note: These test settings piay be wirewrapped on the 
strobe card but the final setting must be made with 
the jumpers (part 5159491) because the card pins 
' are not 'squared off as they must be for reliable 
wirewrap connections. 

Plot the XYZ drive voltage limits as Figure 4-7 Fr,- B04 shows, 
^et final strobe timing midway between points where 
the XYZ driver-voltage limits start to drop off. 

3. Set ihe optimum arive voltage (-30X)_which is the 
average of the upper and lower BSM limits at the 
selected strobe setting (Figure 4-6). Fr,. B03 

4. 3SM access time is measured when' Rd Cail/Wdte Call 
"becomes active in the BSM until all sense data latches 
are active. (Measure access time while writing all ones 
into the BSM.) Access time must be 445 nanoseconds 
or less. If necessary, reset the strob^ setting to obtain 
445 nanoseconds or less. The minimum 2.4V spread 
for XYZ voltage must still be met at the new setting. 

S'ote: If the strobe driver card isrepiaced. strobe 
jumpers must be put in the new strobe driver card. 
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■4.4 STROBE SETTING REOPTIMIZATION (24-32K-48k 
DUAL BSM) 




1. Optimize low-address BSM ( 1st vSM at location 01 A- 

B4) as described in 4.3, Fr . B02 with the switches set to lest 
only the lower (01 A-B4") BSM. (This BSM is either 
16K or 32K depending on the total system memory 
size.) 'v 



Optimize high-address BSM (2nd BSM at location 01 A- 
A4) as described in 4.3 Fr. B02 using the program 97 option 
which tests only the high BSM. 



Do not go beyond -35V 




Optimum setting for XYZ drive 
voltage and strobe setting is 
recorded on a decal, which is 
located on pin side of BSM. 

This optimum setting can 
change when a component 
is replaced m a BSM. 

Points where diagnostics fail. 

Typical strobe timing. 



Figure 4-6. Optimization-Strobe and XYZ Drive Vofta^e 



4.5 STROBE SETJING REOPTIMIZATION (64K DUAL 
BSM; RPQ^4e04d) 

1 . Optimize the low-address BSM (at location 1 A-A^ ) 

as described in Section 4.3 Fr. B02 with the program switches 
set to test 32K stcwage addresses. 

2. JumperplA-B3B2M08 to 01 A-B3B2G03.Thi^ forces 
'2nd' BSM select' to the active level. 

,3. Optimize the high-address BSM (at location 01A-A4) 

as described in Section 4.3 Fr. B02 with the program switches 
set to test 32K storage addresses. 

4. Remove the jumper added in step 2. 
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B03 



Switch Nahoa 


Setting 


CE Mode Selector 


Ailer Storage 


Data 


'00' 


Storage Test 


Run 


Address Increment 


On 



RESET 
and 
RO CALL WR CALL 




Sync: 
Time Base: 
Svnc Pin: 
Signal Name: 

V 

Channel 1 

Vertical Gain: 
Signal Pin: 

Signal ^Mme: 

r. 

Channel 2 

Vertical Gain: 
Signal Pin: 
Signal Name: 



Plus External 
200ns/cm 
B4A1D11 
Reset 



1 V/cm 

B4B3G03(8K-16K BSM) 
B4B2G03 (32K BSM) 
Reset 



1 V/cm 

B4A2B02 (8K-16K-32K BSM) 

Rd Call Wr Call 



, " 1 Memory Cycle 



Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


00 


Storage Test 


Run 


Address Increment 


On 



RD CALL WR CALL 

and 
X RD CURRENT SOURCE RESISTOR 





Sync: 
Tirn^BKe: 
Sync Pir^/ 
Signal Name: 

Channel 1 

Vertical Gain: 
Signal Pin: 
Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pin:, 

Signal Name: 



Plus External 
2O0n5/cm 
B4A1D11 
Reset 



1 V/cm 

B4A2B02 (8K-16K 32K BSM) 

Rd Call Wr Call 



10 V/cm 

B4J2G05 (8K-16K BSM) 

B4K2G05 (32K BSM) 

X Rd Current Source Resistor 



ground 



Lower level determined 
by -30Vdc setting. 



I igure 4-7. BSM Waveforms 
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Switch Nam« 


Setting 


CE Mode Selector 


Alter Storage 


Data 


■OO' . 


Storage Test 


Run 


Address Increment 


On 



READ TIME 

and 
X RD CURRENT SOURCE RESISTOR 




Sync: 
Time Base: 
Sync Pin: 
Signal Nanne: 

Channal 1 

Vertical Gain: 
Signal Pin: 

Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pin: 

Signal Name: 



Plus External 
200ns/cm 
B4A1D11 
Reset 



1 V/cm 

B4J2J13(8K-16KBSM1 
B4K2J13I32K BSM) 
Read Tinne 



10 V/cm ' 

B4J2G05 (BK-16K BSM) 
B4K2G05(32K BSM) 
X Rd Current Source Resistor 



'Lower level determined 
by -30Vdc setting 



Switch Name 



CE iiode Selector 



E^. 



Data 



Storage Test 



Address Increment 



Setting 



Alter Storage 



00' 



Run 



On 



READ TIME 

and 
X WRITE CURRENT SOURCE RESISTOR 




Sync: 

Jlme Base: 
Sync Pin: 
Signal Name: 

Channel 1 

Vertical Gam: 
Signal Pin: 

Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pm: 

Sigrfal Name: 



Plus External 
200ns/cm 
B4A1D11 
Reset 



1 V/cm : 

B4J2J13(8K-16KBSM) 
B4K2J13I32K BSM) 
Read Time 



10 V/cm 

B4J2J10 (8K-16K BSM) 

B4K2J10(32K BSM) 

X Write Current Source Resistor 



Ground 



Lower level determined 
by -30Vdc setting 



Figure 4-8. BSM Waveforms 
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Switch Nama 


Setting 


CE Mode Selector ' 


Alter Storage 


Data 


00' 


Stbrage Tdst 


Run 


Address Increment 


C5n 



WRITE TIME 

and 
X WRITE CURRENT SOURCE RESISTOR 




Sync: 
Time Base; 
Sync Pin: 
Sigoal Name: 

Channel 1 

Vertical Gain: 
Signal Pin: 

Signal Name: 

Channel 2 

Vertical .Gain: 
Signal Pin: 

Signal Name: 



Plus-Externjal 
' 200ns/cm' 
B4A1D11 
Reset 



1 V/cm 

B4J2B03 (8K-16K BSM) 
B4K2B03 (32K BSMI 
Write Time 



10 V/cm 

B4J2J10(8K-16K BSM) 

B4K2J10 <32K BSM) 

X \p/rite Current Source Resistor 



Lower level determined 
by -30Vdc setting 



Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


'00' 


Storage Test 


Run 


Address Increment 


On 



RD CALL WR CALL 

and \ 

Y READ CURRENT SOURCE RESISTOR 



D 




For 32 K BSM 

Y Read starts 

50ns earlier 

than here, but ' 

ends the same 

\ 
Iigure 4-9. BSM Waveforms 



Lower level determined 
by -30Vdc setting 



Sync: 
Time Base; 
Sync Pin; 
Signal Name 

Channel 1 

Vertical Gain; 
Signal Pin: 
Signal Name: 

Channel 2 

Vertical Gain; 
Signal Pin: 

Signal Name: 



Plus External 
200ns/cm 
B4A1D11 
Reset 



1 V/cm 

B4A2B02 (8K-16K-32K BSM) 

Rd Call Wr Call 



10 V/cm 

B4J2D05 (8K-16KBSM) 

B4K2D0'5 I32K BSM) 

Y Read Current Source Resistor 



Ground 



B06 
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Switch Name 


Setting 


CE Mode Selector 


Alter^Storage 


Data 


■OO' 


Storage Test 


Run 


Address Increment 


On 




WRITE TIME 

and ^ 

Y WRITE CURRENT SOURCE RESISTOR 



Sync: 
Time Base; 
Sync Pin: 
Signal Name: 

Channel 1 

Vertical Gaim 
Signal Pin: 

Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pin: 

Signal Name: 



\ 



Plus External 
200nsycm • 
B4A1011 
Reset 



1 V/cm , 

B4J2B03(8K-16K BSM) 
,B4K2803(32K BSM) 
Write Time 



lOV/cm 

B4J2D07 (8K-16KBSM) 

B4K2D07 (32K BSM) 

Y Write Current Source Resistor 



Lower level determined 
by -30Vdc setting 



Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


■00' i 


Storage Test 


Run 


Address Increment 


On 



ROCALL WR CALL 

and 
WRITE TIME 




..v^S^v^'Vv^ 



Ground 



r-igure 4-10. BSM Waveforms 



Sync: Plus External 

Time Base: 200ns/cm 

Sync Pin: B4A1D11 

Signal Name: Reset 



Channel 1 

Vertical Gam: 
Signal Pin: 
Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pin: 



1 V/cm 

B4A2B02 (8K-16K-32K BSM) 

Rd CalJ Wr Call 



1 V/cm 

B4J2B03 (8K-16K BSM) 

B4K2B03 (32K BSM> 



Signal Name: Write Tirne 
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Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


00' 


Storage Test 


Run 


Address Increment 


On 



RD CALL WR CALL 

and 
Z LOAD BIT 




Sync: 
Time Base: 
Sync Pin: 
Signal Name: 

Channel 1 

Vertical Gain: 
Signal Pin: 
Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pin: 

Signal Name: 



Plus External 
200ns/cm 
B4A1D11 
Reset 



1 V/cm 

B4A2B02 (8K-16K-32K BSM) 

Rd Call WrCall 







10 V/cm 

B4J4G10 (8K-16KBSMI 
B4K4J07 (32K BSM) 
Z Load Bit 



^Lower level determined 
by -30Vdc setting 



Switch Name 


- 
Setting 


CE Mode Selector 


Alter Storage " 


Data 


■OO' 


Storage Test 


Run 


Address Increment 


On 



INHIBIT BYTE 1 
)NHIBITA BITSU-5 
INHIBIT B BIT$ 0-5 

and 
Z LOAD BIT 





GrdUnd 



LT>wer level determined 
by -30Vdc setting 



Sync: Plus External 

Time B?se: 200ns/cm 

Sync Pin: B4A1D11 

Signal Name: Re»et 

Channel 1 

Vertical Gam: 1 V/cm» 

Signal Pin: S4,^ '. 8K.16K BSM 

Signal Name: Inhibit Byte 1 S 

Signal Pm': ^4K4J04 

Signal Name: .^Inhibit A Bits 0-5 I 

Signal P,n:>''' B4K4GG7 32K BSM 

Signal N^iTfe: Inhibit 6 Bits 0-5 ' 

Channey2 » , * ' 

Vertic^Gain: *10V/cin 

SignWPin: B4J4G10 (8K-16K BSM) 

I 641^4^07 (32K BSM) 

Siyal Name: Z^oad Bit 



Figufl 411. BSM Waveforms 



B08 
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Switch Name 


Setting ^ ^ 


CE Mode Selector 


Alter Storage 




Data " 


OO' 




Storage Test 


Run 




Address Increment 


On ,'' 





RD CONTROL 

and 
XRD LOCATE CTRL 




X Rd or Y Wr Lo Gate Ctrl signal is shown 
for reference only. This is a current 
waveform and can be a different level 
at similar test points in a BSM, and can 
be a different level at the same test 
point and dijfferent BSMs. 



Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


00 ■ 


Storage Test 


Run 


Address Increment 


OlT 



Svnc: 


Plus External 


Time Base: 


2pOns/cm 


Sync Pin: "^ 


. B4A1D11 


Signal Name: 


i^ Reset 




■^ 


Channel 1 




Vertical Gain;, 


1 V/cm 


Signal Pin: 


^462803 (8K-16K BSM) 




84C2B03 (32K BSM) 


Sigi^aj Name: 


Rd Control 


Channel Y^ 


\m ^ 


VenicBl Gain; 


^AdMIc^ . 


Signal Pin: 


6462Dre (8K-16K BSM) 




B4C2D10 (32K BSM) 


Signal Name: 


/ Rd Lo Gate Ctrl 



WR CTRL 

and 
XWR LOCATE CTRL 




Sy#c: ■• » 
Time Base: 
Sync Pi^: . 
Signal Narrfe: 

Channel 1 v 

Vertical Gam: 
Signal Pm; 

Signal Name: 

Channel 2'. 

Vertical Gain: 
Signal Pin: 

Signal Name: 



PlUB External 
200ns/cm 
B4A1D11 
Reset 



1 V/cm 

B4B2B04i8K-16K BSM) 
B4C2B04 (32K BSM) 
Wr Ctrl 

h 

1(^/cm i. 

B4B2D06 (8Kt6K BSM) 
B4C2D06 (32K BSM.) 
X Wr Lo Gate Ctrl ' 



Ground 



Kigure 4- 1 2. BSM Waveforms 
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Switch Nam* 


Setting 


CE Mode Selector 


Alter Storage' 


Data 


00' 


Storag^ Test 


Run 


Address Increment 


On 



RO CALt. WR CAUL 

and 
STROBE BITS 0-8 




This time is 
determined by 
the BSM strobe 
card adjustment 



For a 32K BSM this signal 
IS about 25ns wider 



Sync: 
Time Base: 
Sync Pin: 
Signal Name: 

Channel 1 

Vertical Gain: 
Signal P'n: 
Signal Name: 

Channel 2 

Vertical Gain: 
Signal Pin: 

Signal Name: 



Plus External 
200ns/crti 
B4A1D11 
Reset 



1 V/cm 

B4A2B02 (8K- 
Rd Call Wr 



SK-iejc 
Call f 



32K BSM) 



5 V/cm 

B4B5DtO (8K-16KBSM) 
B4C3O10 (32K BSM) 
Strobe Bits 0-8 



Switch Name 


Setting 


CE Mode Selector 


Alter Storage' 


Data 


■FF' 


Storage Test 


Run 


Address Increment 


On 



RO CALL WR CALL 

and ^^ 

SENSE BIT 





Sync: 
Time Base: 
Sync Pin: 
Signal. Name 

Channel 1 

Vertical Ga»ri: 
Signal Pin: 
Signal Name: 

Channel 2 

Vertical dain: 
Signal Pm: 

Signal Name: 



Plus External 
•^OOns/cm 
B4A1D11 
Reset 



1 V/cm 

B4A2B02 (8K-16K-32K BSMI 

RdCail Wr Call 



1 V/cm 

B4J4B05 (8K-16K BSM) 
B4K40iqM32K BSM) 
Sense Bi\'^0 



Ground 



ligure4-13. BSM Waveforms 



BIO 
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Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


FF' 


Storage Test 


Run 


Address Increment 


On 



CORE OUTPUT WRITING V 
IN ALL BIT POSITIONS 



This IS a 'three exposure' picture 'Rd Call Wr 
Call', and 'Strobe' are shown only for time 
reference points. 



Sync Plus External 

Time Base: 200 ns/cm 

Sync Pm B4Aipi1, 

Signal Name: Reset 



Ground 



Gro\nd 




|||Rd Call Wr Call B4A2B02 

( 1 V/cm (feK-16K-32K BSM) 



( Strobe Bits 0-8 B4J4B07 (8K 16K BSM) 

( 10 V/cm B4C3D10 (32K BSM) 



|tJP, / Core output lO/ritingiM' in 
(Grounded) 



all bit positions. 



Cores being changed from 0' to '1 ' at write 
time Any one address can be positive or 
* negative 

Cores being changed from V to '0' at read 
time Any one address can be posi'i»e or 
negative 



Note; Co^e output measured w^h a Tektronix • 453 scope as follows. 
Chanrael 1 and 2 set fof 1CX) mV 'cm 
Mode' .switch set to 'Add' 
Channel 2 'Invert' switch puM on 
Channel 1 signal' pir; - B4J4B02 (8K-16K BSM) 

B4K4802 I32K BSM) 
Channel 2 signal pm - B4J4t?02 I8K 16K BSM) 
B4K4D02 (32K 6SM) 



riEure4-14 BSM VVavclorms 



*lra4lemarl( <il leklronix. Iiico.rporated 
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Bll 




These are 'Three' exposure pictures. 'Rd Call Wr Call' 
and 'Strobe' are included for horizontal references. 
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j >CE Mode Select 



Switch Name 



'^ /Batting 
o/ Alter Stori 



Data 



Storage Test 



Address Increment On 

4 



age 



'OQ' 



Run 



Ground 




Ground 



CORE OUTPUT WRITING '0' 
IN ALL BIT POSITIONS 



Sync: Plus ExternSi 

Time Base: 200 ns/cm 

Sync Pin B4A1D11 

Signal Name Reset 

I Rd Call Wr Call B4A2B02 
j ) V/cm 18K-16K-32K BSM) 



( Strobe Bits 0-8 B4J4B07 (8K-16K BSMI 

( 10 V/cm B4C3010(32KBSM) 

I Core output writing 0' m all bit 

I positions. See Note on Figure 4-14. Fr. Bll 



Switch Name 


Setting 


CE Mode Selector 


Alter Storage 


Data 


'80' 


Storage Test 


Run 


Address Increment 


On 



Ground ■ 



ftfound 




CORE OUXPUT WAITING '1 ' 
IN THIS BIT POSITION AND 
0' IN ALL OTHER BIT POSITIONS 

Sync; Plus External 

Time Base: 200 ns/cm 

Sync Pin: B4A1D11 

Signal Narne Reset 

♦ Rd Call Wr Call B4A2B02 I8K-16K-32K BSM) 
( 1 V/cm 



( Strobe Bits 0-8 B4J4B07 I8K-16K BSM) . 
( 10 V/cm B4C3D10(32K BSM) 

. Core'output writing 'V in this bit i 

position and '0' in all other bit 
positions. See "Note on Ffgure 4-14 Fr. Bll 



1 ijiurc 4-15 BSM Wavetorins 
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Syiitch Name 


Setting 


CE Mode Selector 


Alter Storage 


Storage Test 


Run 


Addres^lncrement 


Off 



OPEN DRIVE LINE 



This IS a composite picture which 
shows a good drive line, and an 
open drive line (broken weld in 
array). 



Svnc: 
Time Base 
Sync Pin: 
Signal Name 



Plus External 
200 ns/cm 
B4A1D11 
Reset 




qDC 



Dod drive line measured at 
l6v/cm '. • 

B4J2D05 (8K-16K BSM) 
B4K2D05 (32K BSA/ll 
'Y Read Current Sdurce Resistor' 



Open drive line measured at 
10 V/cm ,f: 

B4J2D05 ISK'tek BSM) 
B4K2D05 (32K BSM) 
'Y Read Current Source Resistor' 



This IS a double exposure-picture 
This highest down level shows a 
good drive line. The lowalt do\{\/n 
level shows two dnve lines shorted 
together 




SHORTED DRIVE LINE 



5 V/cm 

B4J2D05 (8K-16K BSM) 
V B4K2D05 (32K BSM) 
•"^ 'Y RpSfl f^'irrpnt Smtfj-f Resistor' 



Ground 
I -siurL- 4-16. BSM Wjvftcirins 
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POWER 
AND 

COOLING 



m 
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Chapter 5. Pt>wer and Cooling 



SectiQn 1 . Basic Unit 



Danger 

Alter tlie eniergency'power switch is opened. pt)wer is 
available at KI, K3, and K^ input terniinivJs and at trans- 
tornier (Tl ) terminals. It tlie redesigned power control 
box IS installed (printed circuit relay panel >. power is 
not applied to the input terminals of K*^ after an 
emergency power off. ( 



Replacements of pi)wcr supply components generally fol- 
low the replacement philosophy of.fhe system; that is, re- 
placement is limited to voltage regulator cards, fuses, and 
relays. However, in some cases it will be nec^'pssary to re- , 
f.lace the scries regulator and-J^hi^fif^^r capacitors. 



5.1 INf>UT POWER REQUIREMENTS . 

The input'power requirementsMipr .Sysiem;3 are .Vphase 
power at 3QA. Dtmiestic and World Trade input voltage 
requirements ai*: 

1 . 60 Hertz-:00 Vac, 208 Vac. and 230 Vac (+ 10'' ). 

2. .SO Hertz -200 Vac, 220 Vac, 235 Vac, 380 Vac, and 
408 Vac (+ 1 0^; ). ^ . 

3. Procedures for converting 208 Vac input to 230 Vac 
input can be found in 54lij Logic, page YAIOO. 



o 


BASIC ^YSTEMSUPPLIES 




Supply 


Am par as 


Whare U^d 


Location 


1 

/ 


-.v' 


70A 


Logic Voltage 


CPU • 


+6V 


15A 


Logic Voltage 


CPU 


-30V 


95A 


Storage 


CPU 


+ 24V 


25A ; 


. MFCU 


MFCU 


+60V 


11A 


Printer. MFCU 


Printer 


+ 24V 


5A 


Control Voltage 


CPU 


+ 3V 




Storage- 


CPU 


-14V 




Storage- * 


CPU / 


7.2^\/ 


ac 


• > 


indicator" Lamps 


crtr^ 


41 Vac 




Use Meter • • • 


CPU 


o 


+6V supply voltage dropped to +3V m storage module 
-30V supply voltage dropped to -14V in storage 
module. (See Figure 5-2 for card locations.) pr. B16 

• 
25A in early design machines, 16A in redesigned 
power control box only 

Applies to redesigned power control box only 

f 

■ / 
V 
FEATURE SUPPLIES 


Supply 


Where Used 


Location 




-12V 


BSCA 


: i 

C*U 


-3V 


T442 


CPU 


+3V 


1442 


CPU 


., +6V • 


Special Features 


CPU 


•Replaces 15A logic voltage supply when installed. 





El 



I ifiurc 5-1. Power Supply Outputs 



5.2 POWER SUPPLY OUTPUTS 

Figure 5-1 shews the power supply outputs, the location of 
each supply, and the primary use of each supply. The sys- 
tem supplies ■30V, +6V. and -4V. The +6V and -30V gen- 
erate (respectively) an internal BSM +3V and -14V. (The 
-30V is a temperature compensated drive voltage for use in 
the BSM.) 



5.2.1 Checks and Adj^^tmetits 

All voltage measurements should be made in a nofrtial en- 
vironniery (temperature between 6H degrees and 86 degrees 

F) with a recently calibrated Weston '^01 meter or its 

equivalent. 
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BSM +3 Volt and - 14 Volt Supplies 



Determine the CPU storage capacity and storage configura- 
tion before checking or adjusting the +3V or the -14V power 
supply (Figure 5-2). ' ' 

Ihe +3 V supply used by BSM is adjusted by connecting the 
meter leads to the test points (Figure 5-2). Then adjust 
potentiometer on the upper halC of the BSM power-supply 
card. The +3V is set by referencing it to the +6V supply 
(meter reading' will be +3V). 

The 14 V supply used by BSM is adjusted by connecting 
Ijemeter leads to the test points (Figure 5-2). Then ad- 
just tKe^pmentiotneter on the lower half of the BSM power 
supply card. ^'' 

See paragraphs 5.5 Fr. C02 and 5.6 Fr.C03 for (Tu- - 
adiustnient of the -4V and +6V supplies. See paragraph 4.2** 
Fr. B02 for the adjustment of the -30V supply. 




5.2.2 Power Supply Unloading Procedures 

Figure 5-3 represents each power supply regulator in 
System/3. Each terminal shown serves the same function 
on all the regulators in the system. The Only difference is 
the applied input voltage (El to E2) a^d the resulting out- 
put voltages (E3 to E4). ■' 

y-. 

Terminal point EX receives an error output signal which 
causes the system to power down immediately. An over- 



current, oyervoltage, or undervoltage condition generates 
thc'^ignaE jRemoval of ternWial E8 wires prevents the sys- 
tem from detecting a power supply failure. To prevent 
possible cojmponent damage, avoid removing any wires 
from E8. t 

Terminal pjoint El C serves as the start connection to a 
regulator, iln the uViloading procedures that follow the 
removal oflwiresfrom terminal El 2 pre/ents start wg for a 
particular ijegulator. ; * 



Regulator _Heat Sink Assembly 

) I Input from Logic 
and Memory Bulk 
i I Supply 

tput 

(Error output signal) 

TB1-1 

Black 

Yellow 




tput 



figure 5-3 Power SuppK Regulator 



BSM Sizes Required 


Installed CPU Storage 
Capaciry and Configuration 




Test Points . -- 


8K BSM 


8K 


12K 


1AK 


24 K 


32K 


48K 


64K 


*3 Volts 


- 14 Volts 


X 






X 




• 




Minus 


PIhs 


Minus 


Plus 


OlA B4C4J03 


OlA B4C4BU 


01AB4C4J1 1 


01AB4C4G08 


16K BSM 


1st BSM 
2nd BSM 




X 


X 




X_ 


X 




OlA B4C4J03 


01AB4C4B11 


01AB4C4J1 1 


OlA B4C4G08 








X 


X 


and 




01A A4C4J03 


01IA-A4C4J03 


OlA A4C4J1 1 


r 

OlA A4C4G08 


32 K BSM 








X 


X 


X 


2 


OlA B4A4jerr 


01A-B4A4B11 


01AB4A4J1 1 


OlA B4A4G08 



• I igure 5.2 BSM ■'■3\ and ■\4\' Storage Capacity atja Supply Test Points 
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5.2.2. 1 -4 Volt Regulator Unloading 




compor 
(<-Bl a 



Caution , 

Never turn on power with the -4V regulator unloaded 
unless the correct jumpers are installed. Otherwise, 
coipponent damage to the 5424 or .5203 may result if 

5 applied to the attachment board of these device! v 

and A-A3 boards) without,-4V. 

Dartger "^ 

\yhen the -4V regulator is unloadel the bulk supply 
may go into oscillations. This may cause the resonant 
capacitor in the bulk supply to explode. Limit power on 
time with the regulator unloaded to 30 seconds, keep 
the bulk supply cover on, and wear safety glasses. 



To unload the -4V regulator on the basic machine: 

f ■ 

1. Turn off power^ 

2. Remove ac connectors J2 and 13 from base of CPU. 
■ 3. Remove all cables ffom E3 artd E13. 

4. Install jumper from E3 to El 3. 

5. Turn on power and make power checks. 

To unload the -4V regulator when the -4V add-on regu- 
lator is installed: 

1.- Turn off power. 

2. Remove ac connectors J2 and J3 from base of CPU. 

3. Remove all cables from E3,E4, E12,E13, andE14. 

4. Remove all cables from E2 of -4V add-on regulator. 



Install jumpers: 
E4toE14 

E3 to E13 (on both regulators) 
E12toE14 



6. Turn on power and make power checks. 

Because the above procedure prevents the +6V and the 
-30V supplies from sequencing up, the power check light is 
on. 
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5.2.2.2 -^e Volt Regulator Unloading 



Caution 

Never turn on power with the +6V regulator cables re- 
moved unless the correct jumpers are installed. Other- 
wise, damage to the CPU BSM results if the BSM deceives 
-30V without +6V. _ ' 

To unload the +6V regulator: 

1. Turn off power. '\ ^ 

2. Removtf ac connectors J2 and J[3 from base of CPU. 

, 3. Remove E4, E12, E14, and TBl-3 (-4V UV '^. drive' 

line). * 

4. 'Install jumpers: 

E4toE14 
E12toE14 ' 

5. Turn on power and make power checks. 

Xr 

Because tjj,e above procedure prevents the -30V supply 
from sequencing up, the power check ligjit is on. 



5.2.2.3 -30 Volt Regulator Unloading 

To unload the -30V regulator: 
1. Turn off power. 



2. Remove ac connectors J2 and J3 from base of 

3. Remove all cables from E3. 



qKj. 



B 



4. Remove cables fromjerminal position 8 on A gate 
lower laminar bus (adjacent to A-B4). 

5. Install jumper from E3 to El 3. 

6. Turn on power and make power checks. 

yfiecause the above'procedure prevents the +60V supply 
from sequencing up, the power check light is on. 
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5.3 POWER SEQUENCING 



The +24V control voltage controls power sequencing. The 
power supplies sequence up: 

1. -4 V basfc logic voltage. (If installed, the -4V add-on 
regulator and the -4V logic supplies §2 [Feature] and 
#3 [Feature] also come on at the same time.) 

2. +6 V logic voltage 

3. -SOV storage supply voltage 

4. +24V (5424) and +60V (5203) supplies '. 



3. . When the overcurrent adjuiMment trips, the jnachine 

will power down. ^ -. ; 

5 ' 

4. Tiirn the voltage adjustment potentiometer AoVn ' 
until thd machine can be powered up. The over- , 
current*adiustHient is now correct. 

■' • -v.; 

5. "Adjust the voltage iWjustment potentiometer75.4.2). 

5.4. 1.2 For Regulator Card Part 5860519 (See Figure 
5-4 Fr . CO 1 for Identification) 

No adjustment for overcurrent pwtection is necessary. 



Refer to diagrams 6-005 and 6-0K)(for early design power 
control); diagrams 6-01 5 and 6-020 (for the redesigned 
power tt)ntrol) in IBM 5410 f^ocessirig Unit Diagrams. 
SY3 1-0202, for pT)wer-on sequencmg. 



5.4 ADJUSTMENT OF THE -4 VOLT POWER SUPPLY 

» bI 

Caution ffl 

Check the overcurrent adjustment whenever replacing a 

-4V regulator card. 



5.4.2 Voltage Adjustnr>ent 

I . Connec1,meter between brass plate #2 (-4V) and 
r brass pl^tej 1 (ground) behirid the CPU console. 
t. 

2;- Set voltage for -4,15V. 

,■■■*', - 'V /■ . 

3. Connect meter across A-A3C2B06 (-4V) aid 

,. A-A3C2D0& (ground). This voltage shouliB fall be- 
tween -3. 8SV and 4.15V. . : 



5.4.1 C^rcurrent Adjustment 

5.4. 1. 1 For Regulator Card Part 5808959 (See Figure 
5-4 for Identrficationj 

1 . Connect the meter across the 4V load between brass 
plate # 1 (-4V) and brass plate f 1 (ground) behind 
the CPU console. 

2. . Set the voltage adjustment potentiometer (Figure 

5-4) Fr. COT to -4.6V. Do not go beyond this. Turn 
the over current potentioiflfeter counter clockwise uni9 
the machine powers down. (If you cannot reach -4.6V 
before, the regulator trips, turn the overcurrpnt ad- 
justment clockwise until you can just reach -4.6V 
before the regulator trips.) 



4. i Connect the meter across PEBTB 2-7 (ground) and 

PEBTB 2-8 ('-4y) on the printer elec-tronics gate. 
This voltage should measure between -4.1 5V and 
-3.85V. l- 

t 

5. If voltage measured in either step 3 or ^tep 4 is out of 
tolerance, readjust the -4V supply. 



5.4.3 Overvoltage Adjustment ■' 

There is no field adjustment for overvoltag/J. It is set and 
sealed at the time of manufactufe. Replac^ -4V regulator 
card if overvoltage condition fails tc trip regulator. (Be 
sure to check the overcurrent adjustment.), 
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CONTINUED ON 
^ME COl 












Voltage Pot (To increate output 

voltage, turn clockwise.) 



OlCJPot (To increase 0/C adjuitment. 
'turn clockwise.) 



O/VPot, (Sealed) 



End View of -4V Regulator Card 
(Part 5808959) 



T 


c. 


(2) ^ 


^ 


■ (2) 




(Z) 


• ' 



Voltage Pot (T(^increafe 
«K>ltage, turn clockwise.) 



O/CPot (Sealed)* 



' O/VPot- (Seeled)* 
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• 





'^ 






Voltage Pot (To increate output 

voltage, turn clockwise.) 



O/C Pot (Sealed) 



End View of -4V Regulator (lard 
(Part 5860519) 







0| 














0| 





Voltage Pot (To increase 
voltage, turn clockwise.) 



OA/ , (Sealed)* 

U/V (Sealed)* 
O/C (Sealed)' 




End View of *&\/ Regulator Card 



End View of -30V Regulator Card 



•Theee potentiometer^ara not on 
the redesigned power pupplies. 

Figure 5-4. Regulatoi Caret 
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5.4.4 Undervoltage Adjustment 

There is no fielc^adjustment for undervoltage detection. It 
is set and sealed at the time of manufacture. 

Note: A -4V supply undervoltage condition Oess than 
-3:5V) results in a +6V supply failure indication (TP13 = 
+3;4V, Figure 5-5). 



5.5 ADJUSTMENT OF THE +6 VOLT POWER SUPPLY 



5.5.1 Voltage Adjustment 

1 . Connect meter between brass plate #3 (+6V 
terminal) and brass plate # 1 (ground terminal)^&e- 
hind the CPU console. 

2. Set voltage adjustment potentiometer (Figure 5-4) ' 
' for+6V. Fr. CO! 

Note: This adjustment has np plus or minus 
tolerance. Set as close to +6V as possible. 



5.5.2 Overvoltage— Overcurrent Adjustment 

There are no field adjustments for overcurrent or over- 
voltage in this power supply. They are set and sealed at 
the time of manufacture. Replace +6V regulator card if 
overcurrent or overvoltage conditions fail to trip the regu- 
lator. 



5.5.3 Undervoltage Adjustment 

There is no field adjustment for undervoltage detection. It 

is set and sealed at the time of manufacture. 
I ■ 

Note: A +6V supply undervoltage condition (5.28 Vdc) 
results in a +30V supply failure indication (TP14 = +24V 
Figure 5-5). 



Test 
Point 


Relay 


Type of 
Failure 


Supply 
Checked 


TP 
©J 


- 


i 


+24V Ground 


' TP 
© 2 


K5 ^ 


Sequence 


-4V Basic logic suppfy 
(includes ndd-on) 


TP 
© 3 


K17 


Sequence 


-4V Logic supply 
#2 Feature (B gate) 


TP 
@ 4 


K19 


Sequence 


-4V Logic supply 
#3 Feature (B gate) 


TP 
© 5 


K6 


Sequence 


+6V Basic 


TP • 
© 6 


K8 


Sequence 


-30V Basic . • ! 


TP 

© -> 


K10 


Sequence 


+24V Basic 
(located in MFCU) 


TP' 
@ 8 


K11 


Sequence 


-^60V Basic (located 
in 5203 Printer) - 


TP 
@ 9 


K30 


Sequence 


Feature P/S 


© 10 


K18 


OV/OC 


-4V Logic supply 
#3 Feature (B gate) 


TP 

© ti 


K16 


OV/OC 


-4V Logic supply 
#2 Feature (B gate) 


TP 
©12 


^13 


OV/OC 


-4V Basic logic supply 
(includes add-qp) 


TP 
© 13 


K1« 


OV/OC 


+6V Basic 


UV. . ' 


-4V Basic- 


■ T(* 
© 14 


K15 


OV/OC 


-30V Basic 


UV 


+6V Basic 



Read 24Vdc at TP2-9 when 
indicated voltage is missing. 

Read 24Vdc atTP10-14 when 
iadicated fault condition occurs. 
(24Vdc is present in TP2 also.) 

Note: 24Vdc is normally at 
TP2 when CB-1 is on and the 
power on/off switch is off. 

Figure 5-5. Power Supply Test Points 
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5.6 ADJUSTMENT OF THE -30 VOLT POWER SUPPLY 

See pasragraph 4.2 Fr. B02 for adjustment of the -30V 
power supply. 

5.7 POWER CHECK LAMP 

The power check Ifenp comes on during power on sequence 
and goes off when the power on sequence is lompleted. It 
also comes on when an overtemperature conition occurs 
or wheriever any power trouble is present. (See Figure 5-6 
for^power check/thermal light characteristcs.) A power on 
reset occurs every time the power Check lamp comes on. 
The power check lamp stays off if the 24 Vdc output of the 
control transformer/rectifier pack (T/R Pac) is missing. 
(Refer to Figure 5-5 Fr . C02 fpr test points (TPs) for the 
power system. )> 

The machine powers down in any of the corrditions de- 
tected inTPlO-14. Twenty-four volts will be readable in 



TPlO-14 until a check reset switch is pressed. Lossof either 
the -4V or +6V while the machine is running powers down - 
the system and 24V will be present atTPlO-14 (Figure 5-5). 
Loss of -30V or +24V while the machine is running will 
not cause power down but the power on reset will stop 
operations of the machine. 

If the power on sequence is not completed, the power 
check lamp will remain on and the TPs from TP2 to TP9 
will indicate where the sequence stopped. 



5.8 24 VOLT CONTROL VOLT ASE 

If the 24 volt control supply is questionable when ex- 
periencing power on problems, a quick service check for 
this 24V supply can be made by pressing the lahip test 
switch while power is off and observing the thermal check 
and poWer check lights. If they light, the 24V supply is 
present. 



FAULT 


POWER ON/ 
OFF SWITCH 


INDICATORS 


ACTION 


POWER CHECK 


THERMAL 


Internal Power. 
Supply Malfunction 


On 


On. 


Off 


1 . Turn power off. . 

2. Correct problem. 

3. Press check reset. 

4. Turn power on. ' 


Thermal 
Condition 


On 


On 


On 


1 Turn power off . 

2. Power check indicator goes off. 

3. Thermal light stays on until 
condition is removed. 


Customer Power 
Source Loss 


.0" 


On 


On 


1. Turn power off . 

2. All indicators turn off. 

3. Turn power on and continue 
operation. 


Emergency Power Off 
(EPOl Activated 


On 


Off 


Off 


1. Turn power off . 

2. Correct problem. 

3. Restore EPO interlock. 

4. Turn power on. 

» 



^ 



Figure 5-6. Power Check/Thermal Check Indications ' 
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Section 2. Features 



5.9 -4 VOLT ADD-ON REGULATOR 



•4 Volt Regulator, Overcurrent and Overvpltage 

When installing features or feature prerequisites on the A- 
gate, the overcunent on the -4V regulator must be ad- 
justed to a minimum of 1 5 percent over nominal Idad. 

Caution 

Check the overcurrent adjustment whenever replacing 
a -4V regulator card. 

To adjust: 

1 . Increase the overcunent adjustment until the system 
can be powered up. 



3. Turn the overcurrent potentiometeir (Figure 5-4) Fr . C05 
counterclockwise until the regulator trips to cause a 
power down. If you cannot readI^6V before the 
regulator trips, turn the overcurrent a^ustnient ' 
clockwise until ycfu can jUst reach -4.6V before the 
regulator trips. 

! 

4 

4. Turn the vdltage adjustment potentiometer down 
until the machine can be powered up. Now the over- 
current adjustment is set. 



age adj 



5. Adjust the voltage adjustment potentiometer (5.10.2). 



5. ia 1.2 For Regulator Card Part 5860519 (See Figure 
5-4 Fr. COS for Ideniiflcation) 

No adjustment for overcurrent protection is necessary. 



<he 



2. Adjust overcurrent for flie -4V power supply (5 .4. 1 )Fr . B 1 8 



3. Adjust voltage for the -4V power supply (5 .4.2) Fr . B 1 8 



6.10 B-GATE-4V0LT LOGIC SUPPLY #2 



5.10.1 Overcurrent Adjuttnwnt 

5. 10. 1. 1 For Regulator Card Part 5808959 (See Figure 
5-4 Fr. COS for Identification) 

Caution 

Check the overcurrent adjustment whenever replacing 
a -4V regulator card. 



5.10.2 Voltage Adjustment 

1 . Note: The top screw on the upper laminar bus is 
position 10. 

Coimect the meter across the -4V load between 
position 6 and ground (position 7) on B-gate upper 
laminar bus. 

2. Set the voltage adjustment potentiometer (Figure 
5-4)Fr. COS to -4.05V. 



Nbte: The top screw on the upper laminar bus is 
position 10. . 



2. 



Connect the meter across the 4Vload between 
position 6 and ground (position 7) on B-gate upper 
laminar bus. 

Set the voltage adjustment potentiometer (Figure 
5-4) Fr. COS to -4.6V. Do not go beyond this. 



5.10.3 Overvoltatie Adjustment 

There is no field adjusfhient for overvoltage. It is set and 
sealed at the time of manufacture. Replace regulator card 
if overvoltage condition fails to trip regulator. (Be sure to 
check the overcVirren* adjustment.) 
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Voltage Adjustment Potentiometer 



Overcurrent _ 
AdJMStment 



V Adi. 



^and +6 Volt 'Cards 
Cgrnponent Side 



O/C 



O/V 



X- 



K 

C^ervoltage* 
Adjustment 



Front View 







Q> 



Voltage Pot (To irKrease output 

voltage, turn clockwise.) 



O/C Pot (To increase O/C adjustrnent, 
turn clockyvise.l 

O/V Pot (Sealed)* 



End View of -4V Regulator Card 
■5 



(2) 



VoUage Pot (To increase 
voltage, turn clockwise ) 







m . 



O/C Pot (Sealed)' 



O/V Pot (Sealed)* 



End View ot +6V Regulator Card 
Figure 5-4. Regulator Card 



•These potentiometers are not on 
the redesigned power supplies. 



(Z) 



<Z) 



(2) 



i ^ot 



Voltage ^ot (To increase 
voltage, turn clockwise.) 



O/V (Sealed)* 



U/V (Scaled)* 



^ 5/C (Scaled)* 



End View of -30V Regulator Card 



Duplicated Illustration 

C05 




5.11 B-GATE -4 VOLT LOGIC SUPPLY #3 

5.11.1 Overcurrent Adjustment 

5. 11.1.7 For Regulator Card Part 5808959 (See Figure 
5-4 Fr . COS for Identification^ 
/ 

Caution 

Check the overcurrent adjustment whenever replacing 

a -4V regulator card. 

1 . Connect the meter acrpss the -4V load between 
position 6 and ground (position 7) on B-gate lower 
laminar bus. i 

2. Set the voltage adjusthient potentiometer (Figure 
54) Fr . COS to -♦.6V. Do noV«o beyond this. 

3. Turn the overcurrent potentiometer (Figure 5-4)Fr . COS 
counterclockwise until the regulator trips to cause a 
power down. If you cannot reach -4.6V before the . 
regulator trips, turn the overcurrent adjustment yA 
clockwise until you can just reach -4.6V before the 
regdator trips. 

4. Turn the voltage adjustment potentiometer down 
until the machine can be powered up. Now the over- 
9urrent adjustment is set. 

5 . Adjust the voltage adjustment potentiometer (5.11.2). | 



PageofSY3l-0244-2 
ReviMdJuly6, 1971 
ByTNL:SN31-0327 

5. 11.1.2 For Regulator Card Part 5860519 (See Figure 
5-4 Fr. COS for Identification) 

No adjustment for overcurrent protection is necessary. 



5.11.2 Voltage Adjustment 

1. Connect the meter across the -4V load between 
position 6 and ground (position 7) on B-gattfiipper 
laminar bus. 

2. Set the voUage adjustment potentiometer (Figure 
5-4) Fr. COS to -4.05V. 

5.11.3 Overvoltage Adjustment 

■a ^ 

There is no field adjustment for overvoltage. It is set and 
sealed at the time of manufacture. Replace regulator card 
if overvoltage condition fails to trip regulator. (Be sure 
to check the overcurrent adjustment.) 
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Chapter 6. Locations 



This chapter shows System/3 component locations in thje 
following figures: 

• Figure 6-1 -Shows access panels. 

• Figure 6-2 Fr . C09 -Shows CPU gate locations. 



• Figure 6-4 Fr. CIO -Shows power supplies for the redesigned 
power control. 

t 

• Figure 6-5 Fr. CI 1— Shows the number 1 logic and memory bulk 
supply for both the early design and thej'edesigned 

power control. 



• Figure 6-3Fr. C09 -Shows "power supplie/in the CPU for the Figure 6-6 Fr, C 12 -Shows the keys, switches, and indicator 
early design power control. locations on the CE control panel. 



ACESS PANEL 1 


Area 


Panel 


CPU, memory 
and attachment 


A 


MFCU-meclranical 
electrical 


D 

eTf 


Prmter-mechanical' 
PCB electrical 
PEB electrical 


G 

H / 

1 / 


Power Supplies 

+60 Vdc 
-4 Vdc +6 Vdc 
+6 V Expansion 


H r 

A*r B 


Memory 

BSCA +24 Vdc 
Med Speed - 12 Vdc 


A or B 

r'E 

'J 


Console r" 

< 


c 


Cables / 


F 


Power Controir 
Board / 


J. A 


Documents' 


K 



o 



24V Control 
Voltage 



Hinged Panel 
I I Panel with Fasteners 



Panels which are hinged 
but must be removed for 
some service requirements 




r ipure 6-lr ALLC^s Hanels on the System 3 
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Hinge 
B Gate / \ 




A Gate 



81 


A1 

Cust 
Svs 


Operator 
Conoole 


B1 

5203 
PTR 


A1 
SIOC 


B2 


A2 
BSCA 


B2 
5471 
5475 
CPU 


A2 

5444 

^ile 


B3 


AS 




83 

CPU 


A3 

5424 
MFCU 




B4 


A4 


B4 

Core 
8-16K 


A4 

Core 
24-32K 



Front View With Gates Open 



rigure^:2. CPL' Gate Lcxations (Boardsl 



CPU side' y>e»/s 



Brass Plate Terminals 
(Behind Consote) 



Add-On 

-4V 
Regulator 



Basic 

-4V 

Regulator 



+6V 
Regulator 



-30V 
Regulator 



Blower 



-Fuses 



^ 



Terminal 
Block 

Multi- 
Level 
Supply 



-^ Fuses 



7.25 
Vac 



+6V 
Expan- 
sion 



BSCA 
-12V 



O 
O 
O 
O 
O 

o 
o 

o 



o 
o 

o 



D 



or 1442 



-Fuses 



CB1 



Mam Line 















V 






Logic 

Supply 

•i 










Logic 










Suppiy 










" 2 






« 
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Hgure 6-3. CPU Power Supplies (Karly Design) 
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-4V 65A Regulator 

+6V 25A Regulator* 
-30V 9.5A Regulator 
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Console and A Gate Removed 



Bulk Power Supply 3 
H V Expansion Supply 



Power Supply Mounting Plate 
IBSCA-Medium Speed or 1442) 
-12V Power Supply • • 
(eSCA-Medium Speed) 

Bulk Power Supply 2 

Transformer (200 Vac Input) 
World Trade Machines 

Sequence Panel Assembly 



Test Points 
Power Control Box 



Label „ 

Filter 

5232826 



Bulk Power Supply 1 

Fan Assembly 
Filter 
2590287* •• 



* Replaced with a +6V 40A regulator when the +6V expansion supply is installed. 
•• Replaced with a ±12V supply when the MLTA is installed. 
•** Finger guard 17369722) replaces filter when the bulk power supply isinstalled. 

• Figure 6-4. CPU Power Supplies (Redesign Power Control) 
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There are no special circuits in the 5410 CPU. 
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Append!)^ B. World Trade 



The input power requirements for World Trade machines 
are as follows: 

50 Hertz -200, 220,«65, 380. and 408Vac. 
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